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STRESS-TIME RELATIONSHIPS 
IN PLASTICS 


By A. G. H. DIETZ* 
A Paper Presented at the 1948 SPE National Conference. 


Introduction 

Plastics, when stressed, differ 
n general from truly elastic ma- 
terials in that the reaction of plas- 
tics to stress depends not only 
pon the stress intensity but upon 
the rate at which load is applied 
nd upon the previous combina- 
tions of loading and loading rates 
) which the piece has been sub- 
ected. Time, therefore, is an im- 
portant factor in these materials. 
this is often overlooked by engi- 
neers and designers who are ac- 
istomed to working with ma- 
terials in which time and previous 
stress history (with the exception 
{such types of loading as fatigue) 
in generally be ignored. Fa- 
miliar terms like allowable fiber 
stress, ultimate strength, modulus of elasticity, 
ind factor of safety either acquire new meanings 
r become meaningless depending upon whether 
the time factor is considered or is ignored. 

The Superposition Principle and 

Mechanical Models 

time-sensitive behavior of many ma- 
has long been recognized and early re- 
‘earch in the field revealed much of the basic 
ehavior of these materials. Leaderman', review- 
ing the early work by Weber®*, R. Kohlrausch' 
Ff. Kohlrausch®’*%"" and others, shows how the 
oncepts of creep and relaxation as well as other 
ume effects were studied on materials like rub- 
er, silver, glass and silk long before plastics 
ame into existence. 

Boltzmann'''"* proposed a theory of the super- 
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position of effects which stated in 
essence that the time-deformation 
effect of any single load applica- 
tion was independent of any previ- 
ous or subsequent load applications 
and that the behavior of a speci- 
men under a succession of loads 
was merely the summation of its 
behavior under the _ individual 
loads; i. e., the effects of the in- 
dividual loads were superposed 
upon each other. The principle is 
illustrated in Fig. 1. Therefore, if 
the behavior of the material over 
a period of time under each indi- 
vidual load were known, the be- 
havior at any instant under a suc- 
cession of loads could easily be 
predicted. That this was at least 
qualitatively true was shown by 
Kohlrausch*® who subjected rubber to a series of 
varying loads applied for various periods and 
found that after all loads were removed the ma- 
terial continued to deform and underwent spon- 
taneous changes in direction of deformation even 
though there was no load on the material. Fig. 1 
shows how this cou'd occur. This type of effect 
has often been called ‘“‘memory.”’ 

In attempts to visualize the behavior of time- 
sensitive materials, many mechanical models have 
been proposed, Perhaps the most widely used is 
the so-called ‘‘Maxwell Unit” derived from the 
work of J. Clerk Maxwell'''*'’ who suggested 
a differential equation to explain the behavior 
of materials like pitch. When quickly loaded their 
behavior is essentially elastic, but when loaded 
over a considerable period of time they behave 
like viscous liquids. For such materials a com- 
bination of spring and dashpot in series is pro- 
posed as a mechanical model (Fig. 2a). If this 


(Continued on Page 8) 
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1949 NATIONAL TECHNICAL 
CONFERENCE 
Dates—January 19, 20 & 21, 1949 
Thursday .and Friday. 
Place—Philadelphia, Pa. 
Headquarters — Bellevue Stratford 
blocks from Broad Street Station. 
Papers—Wed. 9 AM to 12N and 2PM to 4PM 
Thur. 9 AM to 12 N 
Fri. 9 AM to 12 N and 2 PM to 4PM 
Conferences—Daily 9 AM to 5 PM 
Booths—S. Katz Corp. of Atlantic City, N. J. will 
supply uniform booths for the Technical Con- 
ferences as well as all services. After space 
contract agreement with S.P.E. the plastic 
concern in question can make all arrange- 
ments with this concern. 
A floor plan will be submitted to the Society 
and published immediately in the S.P.E. 
News. 
Annual Meeting—Thurs. following a 
at 1 PM at the Bellevue Stratford. 
Best Feature—The entire 18th floor of the hotel 
will be given over to the S.P.E. for their 
conferences and papers. Booths will be ar- 
ranged so that those attending the papers 
must pass through the, displays. This assures 
the participating members complete cover- 
age of all who will attend these sessions. 
Since this is the first time the East has been 
host to the S.P.E. Conference it is hoped that the 
sessions will be well attended. We will give the 
participating companies a medium for the ex- 
change of technical information, and advertising 
not previously experienced by our industry. 
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luncheon 


SP] LOW-PRESSURE SEMINAR 
JUNE 29 - 30 


The Low-Pressure Industries Division of T) 
Society of The Plastics Industry will hold , 


industry-wide seminar on June 29-30 at the Stas. 


ler Hotel, Washington, D. C. it is announced |, 
Wm. T. Cruse, executive vice-president. 

This Seminar is to foster a mutual exchang 
of information between industry and governmen 


bureaus on the latest developments, techniques, 
and future requirements of government agencies 


in the use of low-pressure plastic materials. 
The SPI Low-Pressure Industries Division ; 
concerned with the manufacture of large contow 
shapes and flat 
resin with certain fillers such as textiles, rop 


fibers, glass fibers, etc. Among the plastic prod. 


ucts made by this method are radar housings 
boat hulls, automotive bodies, airplane fuselag 


parts, decorative panels, armored structures, ice 


buckets, antenna housing for aircraft, miners’ an 
football helmets. 


Participated in by representatives of the vari- 
ous armed forces, the National Bureau of Stan- 


dards and plastic companies in the low-pressur 


field, this Seminar is the result of concerted ef- 


fort on the part of the Policy Committee of th 
Low-Pressure Industries Division to facilitate ; 


better understanding between industry and govy- 


ernment. 
Mr. Robert J. Brinkema of Egmont-Arens, Nev 
York City, is chairman of this Division and M: 


S. T. Harris of Lincoln Industries, Inc., Damascus, 
Va., is chairman of the Program Committee for 


this Seminar. 
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PLASTICS in the PHILADELPHIA AREA 


By R. V. BESHGETOOR 


Centered in the Philadelphia area is a repre- 
sentative cross-section of the plastics industry in 
ts varied phases. There are produced not only 
the commonly known and popularly accepted 
ylastics items in the forms of molding powders 
and molded products of all kinds, cast, fibrous 
and laminated sheets and fabricated products 
made from sheets, but also the component parts 
of many industrial and technical products; such 
as electrical and radio apparatus and the basic 
constituents of many varnishes, lacquers, paints, 
special coatings as well as synthetic fibres for 
textiles. There are also prominent and large 
manufacturers of the necessary forming machines 
and molding presses and all of their many re- 
ated accessories. The industry, in fact, is so 
road in its coverage, that this brief review can 
arely serve to classify the main groups by iden- 
tifying important factors with their respective 
product lines and company plant locations. 

Prominent among the important material 
manufacturers may be mentioned the Rohm and 
Haas Company and its associate, The Resinous 
Products and Chemicals Company, with main of- 
fice in Philadelphia, producing plants at Phila- 
lelphia, Bristol, Pa., and Knoxville, Tenn. Plexi- 
glass, Rohm and Haas’ methy] methacrylate com- 
pound, is best known to the public. Less well 
known are the variety and quantities of synthetic 
resins supplied to the paint and varnish, paper, 
iwricultural, textile and leather industries. Tego 
glue, which made waterproof plywood possible, is 
ne of the better known products. 

Urea formaldehyde, phenol formaldehyde and 
turfural formaldehyde resins are made by the 
Durite Company in Frankford, Philadelphia, 
which company supplies them in the forms of 
molding powders, liquid resins and adhesives. 

On the basic chemicals manufacturers located 
in this area, may be mentioned a few whose names 
ire almost household words. The Socony Vacuum 
Vil Company at Paulsboro, N. J. which engages 
n research and development to expand the many 
by-products derived from petroleum; the Hercules 
Powder Company at Wilmington, Del., which fur- 
lishes solvents, plasticisers and basic cellulose 
acetate products to other manufacturers, the 
barrett Company of Philadelphia and the Koppers 
Coke Company, large producers of phenol, cresol 
and other heavy chemicals as well as plastics 
molding compounds. 

_This area was the birthplace of the vulcanized 
libre industry, probably the oldest of the plastics. 
Started some 70 years ago, the industry has had 
4steady growth and about 70 to 80° of the vul- 
tanized fibre of this country is made in the Phila- 
delphia district. The products include sheets, 
rods and tubes, and multitudes of fabricated and 
tormed shapes for mechanical and electrical ap- 
Pications. The product volume runs into millions 





of pounds annually. The principal manufacturers 
at the present time are National Vulcanized Fibre 
Company, with offices at Wilmington, Del., and 
plants at Wilmington, Yorklyn and Newark, Del., 
and Kennett Square, Pa.; Continental Diamond 
Fibre Co., with offices at Newark, Del., and plants 
at Newark, Del., and Bridgeport, Pa.; Taylor 
Fibre Company with offices at Norristown, Pa., 
and plant at Betzwood, Pa.; Wilmington Fibre 
Specialty Co., with offices and plant at Newcastle, 
Del. 

This district is also an important center for the 
manufacture of thermosetting laminates, com- 
prising approximately 30 to 40° of the country’s 
production. Three of the vulcanized fibre com- 
panies have large laminating divisions. Continen- 
tal Diamond Fibre Company producing Dilecto 
and Celeron; Taylor Fibre Company producing 
Taylor Phenol Fibre; and National Vulcanized 
Fibre producing Phenolite. In addition to these 
are the Synthane Corp., with plant at Oaks, Pa., 
and the Panelyte Division of the St. Regis Paper 
Company at Trenton, N. J. The laminated prod- 
ucts include sheets, rods, tubes and molded and 

(Continued on Page 4) 
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KLIPPINGS FROM KOSY 
By WALTER KOSY 

Mr. Jerome Tarnople of Motor City Plastics 
Manufacturing Company in Hazel Park, Michi- 
gan, has already been made president of that 
organization. Motor City Plastics are custom 
molders and are especial- 
ly active in the plastic 
wall title field. 

We offer our congratu- 
lations to Josh Miller, 
Detroit SPE section 
President, as the newest 
member of the Three- 
Cornered Pants Handlers 
Committee. David Miller, 
weight nine pounds, was 
born on March 27, 1948. & 
Dr. Walser of Henry 
Ford Hospital did the en- 
gineering. f 

Mr. Ed Hahn, well- 3 
known in Detroit engi- — 
neering circles for his Walter Kosy 
work in heat-treating and electroplating, has be- 
come associated with Lyon, Incorporated, 13881 
W. Chicago Avenue, Detroit. He was formerly 
chief chemist and metallurgist for the Ainsworth 
Manufacturing Company. 

Who says our plastics boys aren’t versatile? 
Your Detroit reporter, Paul Lillis of Bakelite Cor- 
poration, stopped off at Peru, Indiana last month 
and got into a lion-tamer’s act with the Terrell 
Jacob’s road show. “It was a cinch,” says Paul 
modestly, “‘you should try to handle some of my 
customers!” 

Mr. Rudolph Stock has become associated with 
Dialite Plastics, Inc., 322 West Ten Mile Road, 
Hazel Park, Michigan as a partner. Mr. Stock 
was formerly production superintendent of the 
plastics department at the Udylite Corporation. 

Our thumbnail sketch of the month: 

A distinguished looking individual, character- 
ized by a friendly, ebulient personality ... gradu- 
ate of Penn State and a veteran of World War I 

. charter member of the SPE and first national 
Secretary-Treasurer ... recently President of the 
Detroit Chapter of the SPE. For the last 25 
years, he has been with a major raw material 
supplier and a resident of Detroit since 1936... 
golf and gin-rummy fiend. Who is he? 

See answer on page 21. 








Philadelphia Plastics (Continued from Page 3) 
fabricated parts made from paper, cotton fabrics, 
asbestos, and glass fabric bonded with phenolic 
and melamine resins. The thickness range of 
sheets is from .010 in. to 10 in. The diameters 
of tubes run from 1/8 in. to 48 in. and wall thick- 
nesses from .007 in. to 2 in. 

Well known among the large companies is the 
American Viscose Company, with offices in 
Philadelphia and producing plants at Marcus Hook 
and Lewistown, Pa., Front Royal and Fredricks- 
burg, Va., Parkersburg, West Va. This company 
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established the first manufacture in the Uniteg 
States of synthetic rayon and is a major factor 
in the rayon industry. It manufactures not only 
rayon, but also cellophane, urea formaldehyde. 
vinyon and other materials. It operates a large 
molding plant to make parts required for ma. 
chinery for producing its rayon filaments. 
threads, cords and fabrics. 

Molders of plastics include the Radio Corpora. 
tion of America’s huge plant at Camden, N, J. 
which makes numerous highly special and tech. 
nical electronic, magnetic and optical components 
by all of the usual and by some unique molding 
methods, for use in its own radio and television m1 
transmitters and receivers. All of the famous 
Victor records are, of course, molded from plastics By 
materials. ar 

Other molders in this area, including both the ce 
molding of thermosetting resins by compression pr 
and transfer methods, and the injection molding in 
of thermoplastic compounds, are: Bachman: ni 
Brothers, Inc., which aside from various items, in 
specializes in sun glasses, safety goggles and 
frames for eye-glasses; Hugh H. Eby, Inc., which 
specializes in telephone, telegraph and radi a 
parts; Penn Plastics Corporation; Precision Plas- os 
tics Co.; August Frank and Co.; Scientific Re- 
search Co.; Wilson Magazine Camera Co.; all of 
Philadelphia; A. L. Hyde Co., of Grenloch, N, J qu 
and Kuhn and Jacob Molding and Tool Co., of los 
Trenton, N. J. fac 

Companies in this district which specialize ir por 
fabrication, include Croasdale and de Angelis ng 
Lenni, Pa.; Lee Plastics; Keystone Plastics; Bax- 
ter and Houghton; Breair Plastics: J. M. King W 
Company; Belplastix; Munson Industries; A. D 
Calabro Company, which also undertakes specia 
development work. 

The Sperber Company of many years standing, var 
is a “converter,” which does coating work 0! ties 
textiles with plastics, makes combinations 0! lo 
plastics and textiles. ; 

The Philadelphia area figures prominently in 
molding equipment manufacturers. The Baldwin ee 
Locomotive Works of Philadelphia, with its South- 
wark Division and plant at Eddystone, Pa. rates 
among the world’s largest machine shops and has 
made plastic molding presses, high pressure hy- Dis 
draulic pumps, valves, etc. from the earliest days the 
of the plastics industry. Its manufacture includes ‘eal 
a range up to 6000 tons capacity and larger |! ai 
needed by its customers. This would also hold fish 
true for the R. D. Wood Co., Inc., another famed 
maker of large hydraulic presses and auxiliaries 
for same, with main office in Philadelphia an¢ 
machine shops at Florence, N. J. ; 

The F. J. Stokes Machine Co. of Philadelphia Che 
has a wide line of equipment for the preparation 
and tabletting of pharmaceutical products. From 
the early machines of this type, there were ¢e- 
veloped the larger industrial compressing ™a- 
chines .now widely used for making plastics pre 
forms and for the cold molding of parts from pow 
dered metals and other granular materials. The 
Stokes Company has pioneered in the developme! 

(Continued on Page 6) 
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QUICK FACTS ABOUT 


Cellulosic Plastics 


WHAT ARE CELLULOSIC PLASTICS? 





By far the most widely known and most useful of the cellulosies 


ire Cellulose Acetate, Ethyl Cellulose and Nitrocellulose. The 
ellulosies as a group are adaptable to extremely diversified 


product uses, and to a variety of fabricating processes. These 
include high-speed injection molding, screw extrusion, casting, 
nachining, deep drawing, and blowing. The cellulosics may be 

porated with non-plastic products by laminating, or by 
coating or impregnating with solutions. Thus, manufacturers 
ind fabricators can readily select a method which meets their 
particular needs most economically and effectively, and take 


1ivantage of the cellulosies’ unique combination of properties. 


Hercules Powder Company is a major producer of the high 
quality cellulose derivatives used in the manufacture of cellu- 
losic plastics. These basic raw materials are processed by manu- 
facturers of plastic materials who, in turn, supply molding 
powders to molders, extruders and fabricators ready for process- 


¢ into finished plastic products. 


WHAT ARE THEIR PROPERTIES? 


ltis the unique combination of many desirable properties inherent 
the cellulosics, plus the adaptability of these materials to a 
riety of fabricating processes, which has made cellulosic plas- 
s the most useful of a// plastics. 

Toughness is an outstanding feature of the cellulosics, and one 
hich every plastics buyer should look for. Cellulosic plastics 
ive high impact strength. They are resilient where other mate- 

s shatter. This lack of brittleness is assurance against undue 
s through breakage, cracking, and chipping in manufacturing, 
nd assembly and in service. 

Dimensional Stabiiity of the cellulosics, or their ability to retain 

their original shape when subjected to moisture, heat, or mechan- 

cal shock, has been demonstrated time and time again. Typical 
lications of cellulose acetate, for example, are hair brushes, 
lures and toothbrush handles. Special flame- and _heat- 
tant cellulose acetate plastic vacuum cleaner and electric 
\er housings have passed Underwriters’ Laboratories’ tests. 


Cellul 


sic plastics provide a firm anchorage for metal inserts. 


Chemical Resistance is another plus for the cellulosics, making 


Save and Sell with 


ACETATE: *® ETHYL 





( 


AP os 


these plastics practical where finished products are subjected to 
oils, greases, gasoline, weak acids, or certain organic solvents. 
Where necessary, cellulosic plastic products can be easily cleaned. 
Flame and Heat Resistance. Now, for the first time, new 
types of cellulose acetate enable thermoplastic housings for 
electrical appliances to pass Underwriters’ Laboratories’ rigid 
flame and heat resistance tests. 


Electrical Properties. Cellulosic plastics are good non-con- 
ductors, and insulators. This property, plus outstanding physical 
properties such as toughness, dimensional stability, and chem- 
ical resistance assures plastics buyers of a high degree of safety 


and durability in electrical accessories and appliances. 


Color. Cellulosic plastics meet every color requirement of effec- 
tive merchandising and eye-appeal. Deep solids, crystal trans- 
parencies, beautiful translucents, soft pastels, and rich opaques 
enable the plastics buyer to obtain a variety of fast-moving 
cellulosic products. And the versatility of cellulosic plastics 
makes possible an unlimited and unique range of color variega- 
tions and mottled effects. The color and luster of these finishes 
is protected by the cellulosics’ resistance to grease, moisture, 


and cleaning solvents. 


Light Weight is an important advantage of many plastics, but 
it need not mean sacrificing strength, stability, and other equally 
important factors. Cellulosic plastics are not only extremely 
light in weight but provide products with an ideal “save and 


sell” combination of other properties. 


Economy in the purchase of plastics or plastic parts starts with 
the selection of a base material that has the right combination 
of properties. Cellulosic plastics offer an unusually well-balanced 
combination of toughness, dimensional stability, chemical re- 
sistance, flame and heat resistance, electrical properties, color, 
light weight, and workability. These properties mean products 
that cost less to make, are easier to sell, and easier to keep sold. 


Write for names of plastics materials manufacturers who can 


tell you where to buy products made from cellulosic plastics. 


HERCULES POWDER COMPANY 


930 King Street, Wilmington 99, Delaware 


Cellulosic Plastics 
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SECTION NOTES 


The South Texas Section heard Mr. F. B. Wil- 
liams, Crown Machine & Tool Co., Fort Worth, 
Texas, speak on “Injection Molding” and saw the 
Gorton Machine Company’s movie, “An Exact 
Duplicate’, at their May 19th meeting in the Ben 
Milan Hotel. Samples of injection products were 
on display. The dinner honoring Mr. Williams, 
prior to the meeting, had a good attendance. 

The New Orleans Section held their May 6th 
meeting at 8 p. m. in the meeting room of the 
Hote] New Orleans. Mr. John B. Molitor spoke on 
“Plastic Coatings.’’ 

The Baltimore-Washington Section had its second 
meeting on May 4th in the lecture room of the 
Materials Testing Laboratory Building, National 
Bureau of Standards. William C. Goggin, Plastic 
Technical Service Manager of Dow Chemical 
Company discussed application research in the 
thermoplastic industry. 

The Rocky Mountain Section listened to Mr. Dick 
Sandburg of Shwayder Brothers Manufacturing 
Company give a very excellent talk on the sub- 
ject of adhesives at their April 2lst meeting in 
the Navarre Cafe. 

The Southern California Section held a joint 
meeting with the S.P.I. Technical Committee on 
April 22nd at Rudi’s Italian Inn. The subject 
was “Plastics in High Speed Aircraft and Guided 
Missiles.”” The speaker panel was composed of 
Dr. C. F. Lombard, U. S. C.; George R. Huisman, 
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North American Aircraft; Carl Lemon, Douglas 
Aircraft and Joe Phillipson, Aerojet Engine (Cor. 
poration. 

The Saint Louis Section enjoyed a “double-bay. 
reled’”’ program on the subject of moldings at 
their April 27th meeting in the Melbourne Hote}. 
Mr. Kar] Koprplin, president of The Kopplin Mold. 
ing Corporation spoke on “‘High Pressure Molding 
Methods” and Mr. Charles F. Marschner, McDop- 
nell Aircraft Corporation, on ‘“‘Low Pressure 
Molding Laminates.” The Monsanto Chemica] 
Company donated the door prize. The meeting 
was strictly “on the house.” 

The Detroit Section had an open forum on the 
Professional Activities Committee following their 
dinner meeting April 23rd at the Sheraton Hote! 
Mr. Earle W. Johnson, Sales Manager of the 
Rockford Machine Tool Company spoke on ‘Pre. 
forming, Preheating and Molding in One Opera- 
tion” before the forum. He supplemented his talk 
with a film and sample parts. 

The Quebec Section listened to Mr. Carl Holmes 
speak on “Injection Mold Design” at their third 
meeting on the 19th of April, which was held at 
the Montreal Technical School. 





Philadelphia Plastics (Continued from Page ¢ 


of fully automatic plastic molding machines, hav- 
ing marketed the first of these in 1937. Subse- 
quently, it has developed a line of standard self- 
contained compression, plunger and automatic 
closure presses as well as over 20 models of pre- 
form presses of both single stroke and rotary 
types. 

The John C. Graf Company, while of com- 
paratively recent formation, has in its manage- 
ment, a long background of intimate association 
with the design and manufacture of hydraulic 
presses and related molding equipment, having 
succeeded to the designs and goodwill of the old 
William B. Sellers Company of Philadelphia. 

The requirements of the custom molders and 
their customers have led to the development of a 
correlated mold making industry, among the rep- 
resentatives of which may be mentioned the 
Stokes-Trenton Company of Trenton, N. J., which 
not only makes molds but, due to ample back- 
ground of experience in the molding industry, is 
also in a position to provide an expert design 
consulting and demonstration service in connec- 
tion with its molds; Richmond Cunningham, mold 
maker and designer, Upper Darby, Pa., William 
H. Bowers, free lance design, Wayne, Pa., Mod- 
ern Tool and Die Co. of Philadelphia. 

It should be appreciated that, in the effort to 
present an overall impression of the plastics 10- 
dustry in the Philadelphia area, there have w?- 
doubtedly been omitted, the names of important 
companies and individuals. The time at his dis- 
posal has not permitted the author to make an) 
complete or comprehensive survey and any omis- 
sions are inadvertent and entirely unintentiona! 
and do not reflect in any way whatsoever upo! 
the companies or names which may have bee? 
overlooked. 
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HISTORY OF PHILADELPHIA 
SECTION 
S.P.E. Host for the 1949 National 
Convention 
By RICHARD B. BISHOP 

The Philadelphia Section of our Society was 
formally admitted to the national body in Sept. 
1945. However, the group history of the men 
in the Section goes back to about 1942. 

Late in the year 1942 a group of people then 
attending the Plastics Industries Technical In- 
stitute courses in the city of Philadelphia decided 
to form a club called the Plastics Forum of Phila- 
delphia. The purpose of this club was to further 
the knowledge of plastics by an active interchange 
of ideas by members at monthly meeting. The 
first president of the forum was Meyer Sperber 
of Sverber Converter Company who served dur- 
ing the years of October 1942 through Septem- 
ber 1944. Under his leadership the Forum flour- 
ished rapidly and expanded until plastics men in 
the area started to enter into the membership. 
Our expansion by January 1945 was so great 
that we moved from the initial location of the En- 
gineers Club of Philadelphia to the Franklin In- 
stitute. In October of 1944, Richard B. Bishop 
was elected president of the Forum. It was dur- 
ing the early part of the year 1945 that the Na- 
tional Society of Plastics Engineers first came 
to the attention of the Forum. 

John C. Graf, at that time employed by the 
Baldwin Locomotive Works, was actively trying 
to establish a group to join this national] society 
as the Philadelphia Section. Though an organi- 
zational meeting was not held as early as Mr. 
Graf had hoped he had stirred up a lot of local 
interest. In March of 1945 Mr. Bishop and Mr. 
George Elmendorf, President and Treasurer of 
the Forum, respectively, attended an eastern or- 
ganization meeting in Newark of the S.P.E. at 
which the president, Mr. William Hoey, outlined 
the advantages of S.P.E. along with its growth 
and possibilities. 

This eastern meeting was followed up in May 
and July by a preliminary gathering of Mr. 
Bishop, Sperber, Elmendorf, Beshgetoor, Cun- 
ningham and Graf to start the wheels turning for 
a Philadelphia -Section of S.P.E. in which the 
Plastics Forum would incorporate as members. By 
August an active group of Plastics Engineers had 
been assembled and at a dinner at Kugler’s it was 
decided to sponsor this section. In September of 
the year 1945 twenty-one members gathered to- 
gether to hear Mr. J. H. DuBois and to elect its 
officers. The charter members of this section 
were: Messrs: Beshgetoor, Bishop, Culbertson, 
Cunningham, Denton, Derham, Elmendorf, Epple, 
Foote, Graf, Greene, Haley, Jaffe, Mains, Petroski, 
a eage Sperber, Spirer, Warren, Wetzell, 

erKes, 

In the election, Richard B. Bishop, Socony- 

Vacuum Oil Company was elected First President. 

“Leorge Elmendorf, General Electric Company, 
(Continued on Page 8) 
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MOLD PLASTIC PARTS 
FASTER-BETTER-FOR LESS 


SEMI-AUTOMATICS 


For molding  thermo- 
setting parts, H-P-M Semi- 
Automatics can’t be beat! 
They’re fast... economical 
to operate...real money 
savers. Features include fast 
closing, automatic slowdown, 
adjustable slow close, degass 
ing, rapid opening, automatic 
ejection. Complete with ejec- 
tors, grids, timed control 
Transfer cylinder and _ hot 
plates optional. H-P-M 
pumps, valves and controls 
guarantee trouble-free opera- 
tion. Stock Sizes: 100, 200 
and 300 tons. 

THE HYDRAULIC PRESS MFG. COMPANY 
Marion Road ¢ Mount Gilead, Ohio 
Write for a free copy of Bulletin 4702 aw 


All-Mydraulic + Self-Contained — 
PLASTICS MOLDING MACHINES 
INJECTION COMPRESSION TRANSFER 





’ 














The finest detail of your design is repro- 
duced in hobs or cavaties with absolute 


fidelity. 


Lettering is engraved with hairline 


accuracy. 





30 years of making fine steel dies and 
steel marking stamps is our record of 


qualification. 


We will be glad to consult with you re- 


garding your requirements. 


CADILLAC STAMP COMPANY 
2138 Riopelle Street 
































Plastics Stress (Continued from Page 1) 


unit is quickly extended a given distance, a cor- 
responding load is induced because of the exten- 
sion of the spring, but the load dies away with 
time because of the yielding of the dashpot. 
If a constant load is exerted there is an immediate 
extension because of the spring and this is fol- 
lowed by continuing extension because of yielding 
by the dashpot. If the load is removed, only the 
extension due to the spring is recovered. This 
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Fig. 1. Representation of the Superposition Principle. 
The Separate Load-Extension-Time Curves for Two Load 
Cycles A and B Are Shown. The Effect of Combining 
These in Two Successive Loads Results in a Spontaneous 
Change in Direction of Extension After All Loads Are 
Removed. 


is not typical of high polymers like plastics be- 
cause the latter characteristically return to their 
original dimensions or very nearly so. The single 
Maxwell Unit, therefore, must be notified if it is 
to represent the behavior of plastics. 

Numerous different combinations of Maxwell 
Units have been proposed to explain the time- 
load characteristics of plastics by mechanical 
analogy. Several are shown in Fig. 2. Two units 

(Continued on Page 10) 
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PENN PERSONALITIES 
By PAUL C. ROCHE 

Edward H. Roberts, Vice President of North. 
western Pennsylvania Section, has recently beep 
promoted at the Erie Works, General Electric (Co, 
to project engineer in charge of Hotpoint refrig. 
erator development. Ed is chairman of The Re. 
frigerator Applications Group under professiona| 
activities. 
Harold Seigle is now located at Franklin, Penna. 
with Joy Mfg. Co. At the time of his application 
for membership in The SPE, Northwestern Penna 
Section, he was associated with Acorn Plastics 
Engineers, Inc. of Erie, Penna. 
Jerry C. Stokes, President of Perry Plastics, Ine 
of Erie, Penna. has been named “Meeting Spon. 
sor’ for the May meeting of the Northwestern 
Pennsylvania Section. This will be the closing 
meeting of the 1948 Spring season and the first 
attempt to run off a Ladies’ Night. An excellent 
evening’s entertainment is in prospect. Jerry is 
a director of the N. W. Penn. Section and Pro- 
gram Committee Chairman. 
J. Albert Loranger and Robert Wilson, Jr., of Sy'- 
vania Efectric Products, Inc., are to be credited 
with the obvious success of the April meeting o/ 
the Northwestern Pennsylvania Section, of which 
they acted as co-sponsors. An annual event, this 
Spring meeting was held at Warren, Penna. Stan- 
ley Berg of Watson-Stillman, Pittsburgh, handled 
the assignment of “Speaker Sponsor” very cap- 
ably on this occasion. An attractive selection : 
door prizes was distributed, of which the mai 
attraction was a fluorescent fixture donated | 
Sylvania Electric Products, Inc., fluorescent ele- 
ments being contributed by Mr. S. J. Myers « 
Warren Plastics. 






























Philadelphia History (Continued from Page 7 
Secretary, R. B. Beshgetoor, R.C.A., Vice-Presi- 
dent and R. L. Foote, Synthane Company, Treas- 
urer. The second year (1947) the section was 
under the able leadership of R. V. Beshgetoor 
R.C.A., as President. The present officers ar 
Gerald H. Mains, Nat. Vulc. Fibre Co., President, 
H. D. Haley, American Viscose Co., Vice-President 
A. D. Calabro, A. D. Calabro Co., Secretary, R. \ 
Beshgetoor, R.C.A., treasurer. 

These men along with others of the Board | 
Directors (Dr. C. W. Galyor, American Viscos 
Corp., G. H. Sollenberger, Rohm & Haas Co., Ne 
Greene, Rohm & Haas Co., S. J. Nocitra, Wm. Se» 
lers Co., W. O. Bracken, Hercules Powder (0 
R. F. Warren, Allied Chemical & Dye) during t 
last three years have aided immeasurably in mak- 
ing Philadelphia one of the oustanding sections 
of Society of Plastics Engineers. 

The proof of this stated claim will be pre 
sented to the entire membership in January 19?" 
when al] 110 members of the Philadilphia sect! 
will uphold their pledge that the National Meet 
ing held in this city, will be the best meet: 
of the Society. In doing this we ask the earnes' 
cooperation of al] the other sections of our 
ganization. 
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INVESTIGATE! 


Westinghouse offers nationwide 
application and engineering serv - 
ice on Micarta, based on 25 
years of experience and research 
in industrial plastics. A few of its 
many proved applications in- 
clude: 

Marine Industry—main propul- 
sion bearings, pintle bushings, 
switchboard panels. 

Steel Industry—roll-neck 
ings, run-out tables, punch rolls. 


bear- 


fviation Industry — pulleys, 
antenna masts, fair-leads. 
lutomobile Industry—timing 
rears. 
Klectrical Industry—refrigerator 
inner-door panels, insulators, 
breaker strips, radio cabinets. 
lor more information, write or 
phone your nearest Westinghouse 
ofhice. 
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PLANTS IN 25 CITIES... 
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DOOR TO 


Here is just one example of many 
ways that Micarta—the strong, light- 
weight, corrosion-resistant industrial 
plastic—is helping manufacturers 
produce faster, better, cheaper. 

For a refrigerator manufacturer, 
the application of Micarta for inner 
door liners brought these outstand- 


ing results: number of pieces required 


for door assembly reduced from 10 to 


3; thermal efficiency improved up to 
5%; usable space within the cabinet 
increased by 15%: product appear- 
ance improved. 

The door liner is formed, painted 
and completely fabricated by West- 
inghouse shipped ready to install 
—effecting important savings in as- 


sembly time on the finished product. 


SAVINGS 


LIKE THESE 


This ability of the Westinghouse 
Micarta Division to handle a com- 
plete fabricating job—from_ blue- 
prints to finished product—may 
open the door to time and cost sav- 
ings in your particular field. You 
benefit through the use of the most 
modern mass production techniques 
—plus 25 years of research and ex- 
perience in applying the right grade 
of Micarta in the right way. 

Booklet B-3884 shows the scope 
of Westinghouse Micarta facilities, 
and ways in which they are being 
used to advantage by many indus- 
tries. For a copy, write Westinghouse 
Electric Corporation, Department T, 
Post Office Box 868, Pittsburgh 30, 


Pennsylvania. J-85006 


OFFICES EVERYWHERE 


ghouse 


MORE PRODUCTIVE POWER FOR INDUSTRY 








Plastics Stress (Continued from Page 8) 


in parallel are shown in Fig. 2b. The springs 
have different spring constants and the dashpots 
different viscosities. Deformation under load and 
recovery upon load-release are as indicated. In 
Fig. 2c are shown a Maxwell Unit and a spring 
in parallel. The corresponding load-deformation 
diagram is also shown. In all of these the be- 
havior of the dashpot is assumed to be Newtonian, 
i. @., resistance to deformation is proportional 
to rate of strain. It has been objected by investi- 
gators, especially in textile fibers, that such com- 
binations of springs and Newtonian dashpots 
do not adequately portray the behavior of high 
polymers and it has been postulated by Halsey”, 
for instance, that the simplest system is that 
shown in Fig. 2d, in which at least one of the 
dashpots is non-Newtonian. Even this model is 
considered to be inadequate for a complete expo- 
sition of the load-time behavior of high polymers. 
Description of Testing Equipment 

Because of the importance of time in the evalua- 
tion of mechanical properties of plastics, testing 
equipment for plastics may require controls not 
necessary for the evaluation of more nearly 
elastic materials. A specialized piece of equip- 
ment has, therefore, been constructed" incor- 
porating the following salient features: 

Controls for constant rate of crosshead motion, 

Controls for constant rate of load, 
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Fig. 2. Various Combinations of Maxwell Units. (a) 
Typical Maxwell Unit, Spring and Dashpot in Series. 
(b) Two Maxwell Units, Each Having Different Spring 
and Viscosity Characteristics. (c) Spring and Maxwell 
Unit in Parallel. (d) Combination of Springs and Dash- 
pots, At Least One Dashpot of Non-Newtonian Character. 





Controls for constant rate of either ordinar) 
strain or true strain, 
, Crosshead motions continuously variable from 
Experience .003 inches per minute to 25 inches per 
minute, 
Minimum inertia in the weighing system, 
: Complete control over both loading and w- 
Service loading cycles, 
Jigs for reversed bending, 
Grips for reversed tension and compression 
tests of the same specimen. 
| Transfer Body 
Molding ™ - y - 
re With proper jigs and fixtures the machin 
ETS igs can be used for tension, compression, bending 
shear, some types of fatigue tests, and high 
HYDRAULIC PRESSES FOR velocity creep or low velocity impact. The dis- 
COMPRESSION ond TRANSFER MOLDING tance bteween the crossheads is completely var'- 
RUBBER LAMINATES VINYLS able between 6 and 53 inches and the movable 
RECORDS CERAMIC ABRASIVES crosshead, driven by a double-ended hydraulic- 
ally-operated piston, has a total up or down trave' 
of 18 inches. The basic frame has been designeé 
Accumulators - Hot Plates to deflect not more than 0.002 inches under 4 
. . maximum load of 30,000 pounds. This amount ol 
Preform Heaters - High Pressure Units deflection occurs only under extreme conditions. 


that is, when the maximum load is applied with 


the columns in tension and the upper crosshead 
JOHN _ GRAF Co. at the uppermost position. The deflection under 


1524 Vine St Philadelphia 2, Po ordinary conditions is less. Stresses set up i 
‘ A . (Continued on Page 12) 
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3 WAYS BETTER 


PLEXIGLAS V" INJECTION MOLDING POWDER 


High dimensional stability—ease of handling— 
splendid product-appearance—here are the 3 
advantages that make PLexiGLas V a better 


injection molding powder. 


HIGH HEAT RESISTANCE. The high heat distortion tem- 


perature and low shrinkage of PLEXIGLAs V_ pro- 
vide extraordinary dimensional stability under 


high temperature service conditions. 


EXCELLENT MOLDABILITY. The flow temperature of 


PLEXIGLAS V is unusually low for heat-resistant 


*PLEXIGLAS ts a trade-mark, Reg 


acrvlic powders, insuring economy and ease of 
handling. 


EXCEPTIONAL WATER-WHITE CLARITY. Articles molded 


from PLexigtas V have a strikingly brilliant 
transparency that gives them increased decorative 


appeal and superior optical properties. 


Full details of PLExicias V and its applications 
are yours for the asking. Also the names of com- 
petent molders of PLEXIGLAS parts such as those 
illustrated. Call or write our Detroit representative: 
W. i. Biggers, 819 Fisker Building; Trinity 3-3200. 


U.S. Pat. Off. PLEXIGLAS acrylic resin sheets, 


rods, and molding powders are manufactured only by Rohm & Haas. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Manufacturers of Chemicals including Plastics « Synthetic Insecticides + Fungicides + Enzymes * Detergents 
Germicides + Chemicals for the Leather, Textile, Ceramic, Rubber, Paper, Petroleum and other Industries 
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Plastics Stress (Continued from Page 10) 
the frame by the 30,000 lb. maximum load are 
relatively small. 

A Hanna H. P. 16 double-ended hydraulic cylin- 
der drives the movable cross-head by means of 
a 2% in. diameter piston rod. The cylinder is 
accurately scrape-fitted and is secured to the 
machine by eight 1-in. bolts in such a way that 
it may be disassembled for repairs or inspection 
if necessary. 

The movable crosshead is guided by 4-in. 
diameter precision ground cylindrical guide col- 
umns. To reduce friction, and to increase ac- 
curacy of motion, 7-in. long bronze bushings serve 
as the crosshead guiding surfaces. The guide 
columns provide the solution to the problem of 
correct alignment and straight travel of the 
crossheads. The straightness of the columns (as 
guaranteed by the manufacturer) is within 0.002 
in. in 9 feet. The columns are parallel] to within 
the same tolerance. 

Load Indicator 

Attached to either crosshead is the load indi- 
‘ating device or load cell. This is essentially a 
special weighbar to which is attached a bonded 
resistance wire strain gage.. Axial strains in the 
bar are measured and calibrated in terms of 
loads. The weigh bar consists of a cylinder of 
No. 4140 nickel-alloy steel (in an annealed condi- 
tion-yield point of 95,000 psi) machined down at 
one end to form a “weighing tube” with a mean 
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FORMALDEHYDE 


Molding Compound 


SYLVAN PLASTICS, INC. 
350 FIFTH AVENUE 


NEW YORK 1, N. Y. 
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diameter of 0.0860 in. and a wall thickness of 
0.030 in. The other end is machined for testing 
grip attachment. 

Load and Extension Recording Circuits 

The bonded wire strain gage is the principal 
element in the load cells and is one of the prip. 
cipal methods of detecting direct strain and smal] 
extensions. Therefore, the amplifying circuits 
were designed primarily to be used with this 
device. The circuit is based in the familiar A.C 
sridge principle, with certain refinements to make 
it suitable for the present application. The load 
cells are each designed to cover a 50 to 1 fyll 
scale range, so that the minimum full scale strain 
that is to be amplified is of the order of 30 miero- 
inches per inch. This requires a large amount of 
amplification and special care to eliminate the 
extraneous noise signals that appear in low level 
circuits. A precision attenuator is incorporated 
in the load amplifier to provide a means of vary- 
ing the full scale range of the recorder in the 
following discrete steps: 1, 2, 5, 10, 20, and 50, 

The recorder used is a high-speed ink-recording 
Leeds and Northrup Speedomax, with a specially 
built chart drive to provide chart speeds ranging 
from 2 to 50 inches per minute. The recorder 
will sweep a full scale deflection in about 1 see- 
ond, and will faithfully reproduce smaller deflec- 
tion in proportionally less time. 

Servo Controls 

The control design was complicated because 
of the many modes of operation required, the rela- 
tively large ranges through which the rates and 
the magnitude of load were required to be varied, 
and because of the accuracy with which the rates 
of load, crosshead motion, and strain must be 
controlled. To accomplish all objectives, it was 
decided to control the movable crosshead by means 
of a servo-mechanism, The mechanics of chang- 
ing from one mode of operation to another obvi- 
ously had to be kept as simple as possible. 

The control system for constant rate of cross- 
head motion is shown schematically in Fig 3. The 
servomotor is the hydraulic piston of the testing 
machine. This piston is controlled by means of 
a variable-displacement hydraulic pump. The 
pump stroke is controlled by means of a hydraulic 
amplifier consisting of a pilot valve, a control 
piston to contro] the pump stroke, and feedback 
linkages to make the control piston motion pro- 
portional to pilot valve motion. The sleeve in 
which the pilot valve moves is constartly dithered 
by means of an eccentric driven by a small aux- 
iliary electric motor to keep friction between the 
pilot valve and sleeve at a minimum. Oi] under 
pressure to supply the control piston is supplied 
by a small gear pump which is driven by the same 
electric motor that drives the variable displace- 
ment pump. This gear pump also makes up ally 
leakage that may occur in the variable displace 
ment pump and the large piston of the testing 
machine. Control pressure is maintained ap 
proximately constant by means of a small ball 
spring type regulator which returns all excess oil 
to the pump. 

(Continued on Page 14) 





FOR THE DEVELOPMENT 
OF ECONOMICAL, EFFICIENT 
PRODUCTS The first laminated plastic, National nomic necessity, broadening _ the 


Vulcanized Fibre, has been used avenues of all economic enterprise. 





broadly for more than seventy years Today, National Vulcanized Fibre and 
in many industries. As an insulation Phenolite, laminated plastic, reach into 
material, it helped the budding elec- all industry with thousands of applica- 
trical industry emerge from its em- tions; help create more efficient prod- 


bryonic stage into a full-fledged eco- ucts. 


A tough, hornlike material 

possessing excellent — elec- 

trical properties and great 

mechanical strength. It is a 

converted cotton cellulose, which is chemically changed into a new 
~ structural form, having high dielectric strength, excellent’) machin- 
ability, good forming qualities, great resistance to wear and abrasion, 
long life and light weight. Standard colors are red, black and gray, 
available in 15 basic grades. 


(Send for further literature) 


Seeereerm ‘| HENOLITE, 


into its primary forms, 


sheets, rods, and tubes, Laminated PLASTIC 


under heat and pressure. It 









has an unusual combination of properties ... a good electrical insu- 
lator, great mechanical strength, high resistance to moisture; ready 
machinability. Standard colors are natural, black and chocolate; mir- 
ror, semi-gloss and dull finishes. 


(Send for further literature) 


The first fish paper—devel- PIA ABISS 
oped for electrical insulation INSULATION 


and accepted by the industry 








because it is strong, smooth, 
flexible and has excellent forming qualities. It is uniform in thickness; 
FORMED FIBRE i has high dielectric strength. Made in sheets, rolls and coils in all 


practical widths and thicknesses. 
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Plastics Stress (Continued from Page 12) 

In constant rate of crosshead motion the de- 
sired input motion is imparted to one side of a 
mechanical differential. The other side of the dif- 
ferential is driven through gearing by a rack 
fastened to the crosshead of the testing machine. 
The differential cage is connected through gears 
ana linkages to the pilot valve. The directions of 
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Fig. 3. Servo-Control System for Constant Rate of 
Crosshead Motion. 

















motion are such that if the position of tne cross- 
head does not correspond to the position indicated 
by the input, the hydraulic amplifier will displace 
the pump, and the crosshead will move in the 
proper direction to reduce the difference between 
required and actual crosshead position to zero. 
Hence, to produce constant rate of crosshead mo- 
tion, it is only necessary to rotate the input gear 
of the differential at a constant speed. This is 
accomplished by driving the input gear by means 
of a continuously-variable-speed drive of the ball- 
disk integrator type and a small constant-speed 
electric motor. Various speed ranges are obtained 
by means of change gears. A pair of magnetic 
clutches is used to obtain quick reversal of mo- 
tion. 

An auxiliary device is located in the hydraulic 
amplifier which prevents a positional lag which 
would otherwise occur when the crosshead is mov- 
ing at a constant rate. 

The schematic of the system used for load 
control is shown in Fig. 4. To understand its oper- 
ation, let us first ignore the presence of the 
derivative network and assume that amplifier 
No. 2 is connected directly to amplifier No. 3. 
In this form of control the controlling quantity 
is load rather than crosshead position. (In Fig. 
1, the circuit from vacuum tube amplifier No. 1 
runs to the load cell.) Consequently, the am- 
plified electrical signal from the load cell is com- 
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pared with the input signal. The input signa] js 
obtained from a potentiometer, and the difference. 
between input and output signals is obtained by 
connecting them in series with the polarities re. 
versed. The difference, or error, voltage is ampli. 
fied by amplifier No. 2 ard amplifier No. 3 unti! 
it is of sufficient power to operate the electric 
control motor. This control motor is geared t) 
the input gear of the differential. The othe, 
gears of the differential are meshed with the 
same gears as they were in constant rate oj 
crosshead motion operation. The connections be. 
tween the hydraulic amplifier, hydraulic pump, 
main piston, and feedback rack are exactly as 
they were for constant rate of crosshead motion. 
Consequently, the operation of the system is as 
follows. If the output load is different from that 
called for by the input signal, an error signal 
enters amplifier No. 2, passes to amplifier No, 3 
and results in rotation of the electric contro] mo- 
tor. This rotation changes the input to the dif. 
ferential, causing motion of the pilot valve, and 
hence motion of the main piston. A change of 
piston position, however, alters the load applied 
to the sample, thus changing the output of ampli- 
fier No. 1 until the output signal is equal to th 
input signal. 

The electrical mixing circuit as well as the de- 
rivative network are used to produce greater sta- 
bility of the system by introducing some deriva- 
tive or “anticipation” into the contro] circuit. This 
enables the machine to test materials with a large 
range of properties without adjusting the cons- 
tants of the vacuum-tube amplifiers. 
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Fig. 4. Schematic Representation of Controls for Con- 
stant Rate of Load or Constant Rate of Strain. 


If the circuit in Fig. 4 is run from amplifier 
No. 1 to the extensometer on the sample and the 
motion of the extensometer is converted into 4 
change in voltage (by change in resistance, change 

(Continued on Page 16) 
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LARGE vs. SMALL MOLDS 
DEBATED AT NEWARK 
By HAROLD SCHOR 

It was “compression molders night” at the 
Apri] meeting of the Newark section, held jointly 
with the New York section at the Newark Ath- 
letie Club. 

Of tremendous interest to the entire plastics 
industry, the question of large vs. small molds 
was thoroughly discussed by two capable speak- 
xs. Mario Petretti, No- 
ma Electric, spoke ing 
favor of large molds, and & 
1. M. Richardson, DeBell 
ind Richardson, gave the 
ther side of the picture. 





Mr. Richardson said 
that although large mul- 
tiple cavity molds have § 
their undenied advan- Ff 
tages, there are five fac- 
tors other than type of 
part that determine the 
size of the mold to be 
used for a particular job. 


|. A tentative estimate 
ff the total number of 
cavities needed, deter- 
mined by the production rate, length of run, type 
f mold, production output per cavity per hour— 
all of which are dependent on other factors. 

2. The number of cavities per mold, determined 
y the size of the press, the part, pressures during 
molding, and the material being molded. 

3. The maximum number of safe cavities per 
mold, which depends on the type of mold. A 
semi-positive mold, for example, has definite 
limitations which depend on clearance or leakage, 
and on variations in cavity loading. An overload 
nh any cavity may cause depression of that mold 
cavity into the mold frame. 

1. Choice of type of mold. A flash mold is use- 
ful where the maximum strength of the material 
veing molded is not needed; a semi-positive com- 
pression mold gives more uniform density of 
molded material, and therefore more strength, and 
a transfer mold gives full strength and is suitable 
for close tolerances and intricate sections. 

). Cost considerations. These may best be de- 
termined by setting up a table of direct com- 
barisons for each type of molding with regard 
to labor cost, yield and spoilage, number of 
changes per hour for the operator, mold cost 
versus mold life and production, molding material 
cost per part plus waste, mold maintenance and 
lability, finishing costs, inspection costs, and 
any other applicable overhead and _ production 
Costs, 

Mr. Petretti said that considerations in favor 
t large molds depend on choice of equipment, 
bretorming, types of molds, finishing, production 
rates and costs. A “‘large mold”’ is defined as an 
installation of one or more molds larger than 

(Continued on Page 21) 


Harold Schor 


PERSONALS 


David Murry is now connected with Parker D. 
Perry Incorporated at 60 East 42nd Street, New 
York. The home office is 729 Boylston Street, 
Boston, Mass. 

Joseph T. Demers, formerly connected with the 
Plastics Sales Division of Monsanto Chemical 
Company, has joined Venango Plastics, Inc. in 
Franklin, Pa., in the capacity of Vice President 
in Charge of Sales. 

D. O. Van Ness has been appointed General Sales 
Manager of the Industrial Molded Products Co., 
Inc., 5201 North Avondale Avenue, Chicago 30, 
Ill. Prior to the war, after a number of years as 
sales engineer for Bakelite Corporation, he became 
general manager of a plastic molding plant. Fol- 
lowing an interlude as Commander in the Navy 
and executive vice president of a motion picture 
producing company, he is once again back in his 
chosen field. Since 1935, Industrial has been 
molding plastics for a diversified list of clients in- 
cluding manufacturers of radios, home appliances, 
electrical supplies, novelties, etc. 

Harold Schor spoke to a joint meeting of SAE 
and ASME student groups at City College in 
New York on April 8th. The subject was, “In- 
dustrial Applications of Plastics”. About half the 
talk was devoted to plastics in the automobile and 
aircraft fields, centering mainly on new develop- 
ments such as metal honeycomb, glass fiber—poly- 
ester resin laminates, new Cellulosic applications 
and sandwich structures. It also covered prop- 
erties and applications of new materials such as 
silicone rubbers and paints, teflon, double injec- 
tion molding of thermoplastics, plunger molding 
of thermosets, poluethylene, and molded nylon. 
Quite a few slides were used to illustrate the talk 
and a lively discussion period followed. 


SECTION NOTES 


The Central Ohio Section was a guest of the 
Battelle Memoria] Institute in Columbus at an 
Open House held on May 15th. Guides were pro- 
vided and various departments had special ex- 
hibits and activities. The General scope of the 
Institutes activities was explained. Mr. William 
Schack. The Ziff Davis Publishing Company, 
selected ‘“‘Publicizing Plastics” as the title of his 
talk for the regular section meeting held on the 
12th at the Berwick Hotel in Cambridge. Victor 
Blasutta, Chief Engineer of the Dennison Engi- 
neering Company, discussed the part played by 
the Dennison Company in the plastics industry. 
The Eastern New England Section held its April 
29th meeting in the Hotel Puritan. The speaker 
of the evening was Mr. William O. Bracken of the 
Cellulose Products Department of the Hercules 
Powder Company, who spoke on “The Dimen- 
sional Stability of the Cellulostics and Synthetic 
Resins.” 

The Philadelphia Section was honored with the 
presence of Mr. J. H. DuBois, our president, at its 
April 20th meeting. Mr. Jack Honish of the 
Bakelite Corporation spoke on “Vinylite and 
Polyethylene Resins and Compounds.” 
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Plastics Stress (Continued from Page 14) 
in inductance, etc.), the servo controls employed 
for constant rate of load can be employed for con- 
stant rate of strain. The only difference in the 
operation of the servo controls is that the signal 
comes from an extensometer attached to the 
specimen instead of from the load cell. The opera- 
tion of the various amplifiers and the rotation 
of the linear input potentiometer are unchanged. 
Test Results 

A few results of tests showing the effect of 
time and of previous history of loading are shown 
in Figs. 6, 7, 8, 9, 10, 11 and 12. 










































Fig. 5. Resistance Wire Strain Gages Cemented to 
Polymethyl Methacrylate Specimens. 







A.—Cantilever Bending 

Specimens of commercial polymethyl metha- 
crylate 4 in. thick, ™% in. wide and 4 in. long 
were mounted in a small standard stiffness tester 
modified to allow reversed bending '*. Standard 
resistance wire strain gages were cemented to the 
faces of these specimens (Fig. 5) so that strains 
in outermost fibers could be observed on a stan- 
dard strain indicator modified to allow large 
strains to be de-amplified and read on the indi- 
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Fig. 6. Behavior of Polymethyl Methacrylate 
Successive Cycles of Cantilever Bending. 
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cator dial without resetting. These specimer 


were subjected to successive reversed bending 
cycles of increasing magnitude and the strains 


were recorded for each cycle, first in te 
and then in compression. As Fig 6 shows, 


nsit 


teresis effects were evident in cycles involvi: 
maximum computed outermost fiber stress 


as low as 250 psi. Noticeable residual] strains 


after the tension cycles were observed at | 
same time as hysteresis effects. Residual strai 


after the compression cycles were virtuall) 
existent until cycles involving maximum 
stresses of approximately 300 psi were rea 
These residual strains were tensile and not 


pressive even though the last stresses to be in 
posed were compressive. The previous loadin 
history of the specimen is seen, therefore, to ha\ 


an effect upon its behavior in compression. 


B.—Simple Beam Bending, Constant Rates 0! 
Crosshead Motion and Constant Rates of Load 
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Bending tests were run on various plastics ! 


terials at constant rates of crosshead m 


ranging from 0.02 in. per min. to 27.0 in. 
» Mi 


fey 
rr 


minute. Similar tests were run on the samé 
terials but at constant rates of load varying 
1 lb. per min. to 1500 lb. per min. rather 
at constant rates of crosshead motion. Th: 


mate bending strengths for one type of pheno 


otiol! 


Tr 


™ 


paper-based laminate and for three grades 


cellulose acetate butyrate are given in Figs 


a? 
ia 


8. These are plotted on semi-logarithmic pap 
and it is seen that over these ranges of crosshe 
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motion and rates of load the ultimate st 
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of these rather widely different classes of ma- deformation. At strains of 0.025, for example, 
terials increase in a very nearly linear fashion the load-rate relationships are as follows: 
with respect to the logarithm of the speed of Rate of Ratio 
test. Crosshead Relative 
Paper-based laminate ranged from 19,500 to Motion to Loads 
9200) psi at constant rate of crosshead motion in./min, = .O2 in./min. > MH H4 
ind from 19,000 to 25,500 psi at constant rate of 02 1 4000 6900 9,900 
iad. Cellulose acetate butyrate ranged from 3500 16 x 4600 7600 10,550 
to 4500, 6100 to 9500, and 8000 to 12,400 psi at i Y 16 4800 $150 10,900 
ponstant rates of crosshead motion. The ranges 1.28 64 5300 8550 11,300 
at constant rate of load were 4200 to 5400, 2.56 128 5600 9100 12,050 
7800 to 8800, and 9100 to 12,100 psi. The effect The ratios of maximum to minimum loads for 
of time is very marked in al] these materials. the three materials are 5600 4000, 9100 /6900, 
P 9 ARH AC DS « « . 
(.—Tension, Constant Rate of Crosshead Motion = 9000 or 1.40, 1.52, and 1.28, respec 
Direct tension tests were run on the same three These effects follow more or less from the 





spring-dashpot analogy of the various proposed 
combinations of Fig. 2. The slower the rate of 





grades of cellulose acetate butyrate employed for 
the simple beam bending tests. Crosshead rates 






were 0.02, 0.16, 0.32, 1.28, and 2.56 in. per min., deformation the smaller the load at a given 
rin the ratios of 1, 8 16, 64, and 128. Partial deformation because at the slower rates the dash- 





pots contribute a larger proportion of the total 


stress-strain diagrams are shown in Figs. 9, 10, . ; 4 : 
deformation and the springs contribute less. 


ind 11. These diagrams are carried only to be- 









yond the first, or upper, yield point. D.—Cycles of Reversed Tension and Compression 

These curves show quite markedly the effect of Fig. 12 shows the results of a test on a specimen 
time upon the mechanical] behavior of the plastics. of cellulose acetate butyrate type S material which 
In all these instances the more rapid rates of was run through a succession of cycles of tension- 
deformation result in higher stresses at a given (Continued on Next Page) 
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compression reversals. The crosshead of the ma- The effect of time and previous history of load 3 be 
chine was moved at a rate of 0.3 in. per min, to the are marked. During the first 20 minutes th o he 
positions shown in the upper diagram and held strains (measured over a one-inch length at the e oT: 
at these positions for the periods of time indi- center of the standard ASTM tension specimen) . & 
cated. In the second diagram the measured loads sididiaiaas ibititin atin tamale at rned 
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the lower diagram the corresponding strains. nd a) 
CELLULOSE ACETATE BUTYRATE 201-MN-305°F went 
Wal 
ding 
lows 
ORDINARY STRESS STRAIN CURVES IN TENSION ee a" e t 
oan AT VARIOUS CONSTANT CROSSHEAD RATES wr * a ee esslipeaie afl Ssi\ 
A a N 
Pe 
CELLULOSE ACETATE BUTYRATE 20/-S-27!°F saat ——— Ca 
Troe ” > Ee he 
- rm) lit 
) w avresene > 
6000 omit ff en t 
= en 0 / n di 
rela 
retu 
ecimi 
OWS 
n Py 
Afte 
STRAIN W PER IN STRAIN iN PER IN lev) 
° an ee 0 eee Tr wT WE Tad “"— oor @02 os 4 aos ow nt th 
Fig. 9. Stress-Strain Curves of Cellulose Acetate Buty- Fig. 10. Stress-Strain Curves of Cellulose Acetate Pg 
rate S Grade in Tension at Various Rates of Crosshead Butyrate MH Grade in Tension at Various Rates of Cros l¢ 
Motion. head Motion. une 





Eighteen 


ad 
he 
he 


n) 


ule 


55° 


‘ward zero during 2-3 minutes, 


tressive load, in spite of the 


SPE 


News 





ORDINARY STRESS STRAIN CURVES IN TENSION 
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Fig. 11. Stress-Strain Curves of Cellulose Acetate 
butyrate H4 Grade in Tension at Various Rates of Cross- 
head Motion. 


low the crosshead motion rather closely, but 
ne loads begin to deviate from the crosshead 
motion rather markedly almost from the begin- 
g. For example, at 1-2 minutes the crosshead 
nas been returned to the zero position after hav- 
been held in a tension position (downward on 
egraph) for a minute, reversed to a correspond- 
compression position and immediately re- 


tuned to its original position at the start of the 


There is a small residual compressive strain, 
da residual compressive load which diminishes 
During suc- 
eeding cycles up to about 21 minutes the strain 

lows the crosshead very closely but after each 
le there is an increasingly large residual com- 
fact that after the 
cle at 8 minutes the crosshead was never moved 
1 the compression direction. During the periods 


when the crosshead is held stationary in the ten- 
‘ion direction the tensile loads fall off because 


‘relaxation in the plastic. When the crosshead 
‘returned to its zero position the load on the 
kecimen reverses and becomes compressive. This 
ows the behavior predicted by the Superposi- 
n Principle. 

After the cycle at 21 minutes the strains begin 
deviate from the crosshead motion to the ex- 


‘ent that the residual] tensile strains in the plastic 


fe noticeable when the crosshead is returned 
the zero position. The plastic has now been 
‘rained well beyond the limit where strain is 


Users of Stokes Completely Auto- 
matic Molding equipment have these 
advantages: 
LOW LABOR COST — one semi- 
skilled operator tends a battery of 
presses .. . up to 12 or more. 
HIGH OUTPUT—LOW IN.- 
VENTORY—Presses operate 
around the clock . . . produce 
parts as needed to meet weekly 
quotas. 
LOW MOLD COST —few cavi- 
ties do the work of many. Molds 
quickly made, parts quickly put 
into production. 
HIGHEST QUALITY PARTS— 
produced under identical condi- 
tions of time, heat and pressure. 
Human errors eliminated. 
Send sample parts for cost estimates 
and recommendations. 
F. J. STOKES MACHINE CO. 
$928 Tabor Road, Phila. 20, Pa. 


Stokes 235 Completely Auto 
matic Moiding Machines. Pat 
ented in U. S. A. and abroad 


FJ. Stokes "Yaa Vass 





BETTER MOLDS 


means 


BETTER MOLDED PARTS 


If Plastic Molds are your problems and 
delivery of these molds are a great factor, 
our Engineering Department and Mold Plant 
are in a position to serve you in the designing 
and building of your Molds. 


Your Inquiries Will Receive 
PROMPT ATTENTION 


MOLDCRAFT ENGINEERING 


1021 E. TEN MILE Rd. 


ROYAL OAK, MIGH. 
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more or less proportional to stress. At about this 
point the character of the load graph begins to 
change. 

It will be noted that successive cycles involve 
larger and larger crosshead motions and that up 
to the 21-minute cycle the corresponding tensile 
loads also increase. At 21 to 25 minutes, however, 
the tensile loads are the same although the cross- 
head movement (and strain) at 25 minutes are 
larger. At 30 and 35 minutes the tensile loads are 
successively smaller although the crosshead mo- 
tions and corresponding strains are larger. Over 
this same interval the residual compressive loads 
at zero crosshead position are successively larger, 
whereas the residual strains are progressively 
larger in tension. 

It is evident that visco-elastic behavior, similar 
to that predicted by the various spring-dashpot 
combinations, is pronounced. From this single 
test, the exact combination of elastic and viscous 
elements cannot well be ascertained. Tests over 
a considerable range of rates are needed. 
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Mold Debate 


16x 14 in in mold area, containing more than 
four cavities, run either automatically or semi- 
automatically in one molding press. 

Press size for large molds should be a minimum 
of 150 tons capacity to a maximum of 300 tons 
capacity, allowing mold sizes from 24x 24 to 
36 x 30 in., either of the ram or toggle types. The 
200 ton press with an allowable maximum mold 
size of 30 x24 in. and a pressure range from 70 
to 200 tons is the most economical. With such 
equipment the molder can run either small molds 
in the 70 ton range, a series of small molds in 
the 200 ton range, or one large mold. 

The second major piece of equipment considered 
is the preform machine. Either the rotary type 
for round preforms up to 114 in. in diameter, or 
the toggle type for rectangles, squares and large 
round preforms. It is good practice to design the 
preform to conform as close as possible to the 
cavity and part contour. 

An important question is type of molds. Mr. 
Petretti favors flash type molds wherever pos- 
sible—semi-positive only when flash types cannot 
be used. Flash molds varying from 20 cavity 
switch plate and 200 cavity Christmas tree 
socket molds, to 30 cavity split bar molds have 
been run successfully. Positive type molds should 
never be used for multiple cavities. 

Mr. Petretti gave the following pointers on 
finishing: 

1. Keep flash cut .003 to .007 in. thickness. De- 
sign molds with sufficient cavity land area; use 
full length hardened and removable land pads. 

2. Either spring load or hydraulic load ejector 
pins to prevent warpage, and to keep pieces on one 
side of the mold. A blast of air will help set most 
pieces. If warpage persists and using stiffer ma- 
terial doesn’t solve it—use a material of softer 
flow, with a longer deflection period, and jig 
straighten them by using an air cylinder and 
cooling plates. 

In discussing cost considerations, Mr. Petretti 
stated that equipment cost of a conventional large 
press is basically 40° greater than that of small 
automatic equipment. Mold costs for large molds 
are approximately 70‘: greater than for small 
molds. Large molds depend on large volume pro- 
duction. Higher too] cost can be absorbed by the 
fact that less machine time is expended to pro- 
duce the volume needed, allowing this equipment 
to be utilized for other production. This will also 
reflect itself in the original capital investment. 
Although a large press costs more than a small 
press, the average large mold and press, when 
setup for volume molding, should produce a vol- 
ume comparable to two and one half small 
presses. 

In May, the New York section will be host to 
the Newark Group at the Hotel Sheraton in New 
York City. Herbert Spurway of the Boonton 
Molding Company will speak on ‘‘Production Con- 
trol as Applied to a Plastics Plant.”’ 


(Continued from Page 15) 


Answer to thumbnail sketch: Phil Robb — 
Hercules Powder Company. 
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».P.E. Prize Paper Contest 


Papers should be submitted to the nearest local S.P.E. Section president, not later 
than midnight Nov. 15, 1948 


Subject: The paper should be of general interest to the plastics industry and not previously 


published in any form 
Length: Papers may not exceed 5000 words 
Who is Eligible? ANYONE. There are no restrictions as to age or SPE Membership 


Prizes: Local Sections will pick winners among papers submitted to that Section and will 
award local prizes. Local prize papers will be judged in the National Contest by 
well-known judges. National Awards: $200, $100, $50 for first, second, and third 
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handling of inserts, molding of 
threads, making deep draws, side- 
cores, horizontal bosses, etc. Much of 
the work, involving the solution of 
tough problems, has resulted in new ad- 
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